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ABSTRACT 

PURPOSE: To form the title multilayer integrated circuit easily at low 
temperature by a method wherein time gate wiring of respective integrated 
circuit layers is composed of a metallic material mainly compr.s.ng 
aluminum so as to activate semiconductor layers using laser beams, etc. 

CONSTITUTION: After the formation of the first layer having a thin film 
transistor on an insulator substrate 1, an interlayer insulating f.lm 7, a 
wiring of the first integrated circuit layer, a polyimide f , lm 9 are 
formed. Next, aftertheformationofasi.iconoxidefilmasagateox.de 
film, the whole surface is i rradiated wi th excimer laser beams so as to 
activate an insular semiconductor region 10. Later, a gate wiring electrode 
,2 is formed of aluminum. Next, source/drain 13 is formed by laser 
annealing step as boron ion implanting step and then a silicon oxide 14 .. 
deposited to be an interlayer insulator. Next, a contact hole 15 is formed 
to form another wiring 16 comprising an a.uminum fi lm. Through these 
procedures, the title multilayer integrated ci rcui t can be manufactured 
without fail not only on a single crystalline wafer but also on the 
insulator substrate 1. 



(19)H*»IMW (•> p) 



(12) X* 



Mi 



(A) 



(U)4MWa«&ll#* 

#^¥5-335482 

(43)^iMB JF*5<F(1993)12fll7B 



(51) Int. CI. 

H01L 27/00 
21/268 
27/12 
29/784 



301 A 8418-4M 
Z 8617-4M 
C 

9056-4M 



F I 



H01L 29/78 311 C 



(21) tHBH» #H¥4-164303 

(22) fflSH ^4^(1992) 5 ^290 



(71) HJKA 000153878 

##;i|)ft»*11fft«398#n 

(72) 5£"!fr£ llJ« 

#*J1|!IW**tfS«M8#» *5££tt* 

(72)£W# Wt 

gfftx^JV^-W&Brrt 



(54) I: 



(57) mm] 




mim 



ssssdtEii 

IgSSS NB«« 



e$ 2 ©m©*k h yy?*?®****^—*-* 
16O. «e* 2 ©»©»■* h«s 

fc»Kh7>->*X*£WT3liil<Z>Jl<!:. »E»1©)1 
l3SH©»»kK9fl 

[0 0 0 1] 

i£*±©«jfl»»] ¥*§&*«ia& 

[0 0 0 2] 

[ft*©8ffi] ¥»i«Ra0IS©««**fiI±* 
3 >>7x7 7-©J;5&¥«S£«-tfc 1 
E«*»«T*wia«B*Tr*0. 

T^S* { . ^to>3>«-3.-n>lHl?S©«fc5*^--^ bra 
©E$###IC#iAfc©Kra^ffl£T&-?fc. * fc> * 

^©5g&£i&£T5<tv>?;t*"e*>- *«©rat-&sn 

&Ji©»»ttB»T*'3fc. 

[0 0 0 3] 

fc^ii©*»i**«0»*»*"'"**** , * A - ^ nfc 

^K±©FpT^6llWci/>fcc>T^&^.. 

<fc*©*tf*>0#. £«©B»**>fc6bfc. <^ 
*>, «©^atXT'(l *»*»OflHtftCtt6 0 0 

~ 1 1 o o-cwitim^stsn/ifcfe. a#©mn© 

is^Tfc. ->'ja>^^>^7.x>^©iB^D^S^* 
[0 0 0 4] 



#$¥5-3 3 5 4 8 2 
2 

fcaftfct>©T*D. IB^-hbTtty-f hE*t>. *© 
tt©E«t>7;P5-»>A*±*«-fc1"*«tttt«>*WB 

gi£teJBT5£££±i-£1~S. £©.fc5ft<£Ja#i0# 

*tf*»0TttJEt<. 7^3-?AteH:&Wgtf5«tt#<k 
v»©T, rtgST^bfc^^^l-G^TS^tlcJ:^ 

T>b?frai©»«* , »1*** l *> 

[0005] La»u&a«&. se*©^s©i^tc. 

-7 =L-)l^y 5r/a7 >^7 --^©«k 5 fcMBtt 

tt7 --mzm?** in6©7=-jw*tt. ^~ 

Mic¥^#:&^iat--a-b*T»^i:rs ; b©T*o, y 
-r hE**T»©Jifctt*w&^/-s ? jWJ>fc''>' 

*RWA»*». #S¥3 - 2 3 7100. H 3 - 2 3 8 
7 1 3K*C»-C*Ufc±5C 7*5=9*©^ b« 

BHcJ:oT&*bfci§£lCtt, U-r!f-»lt©«»fc*t 

7*5=9AK©*S* 

±tft; *±Ji£ft£fflJ*.. 7;i/3EH©8oS©5*tfiE*i* 

>tC*fbT. ?£*©LDDtP9i;««ft*fc"r*7-ty 
[0 0 0 6] Sfc. I/— «f-7--;Wf©*tS««V»* 

v>TWIMF©*a* t ££'< , '*" v » fc *' r **' 
0B8tfiTttcvDare*«bfc»J >^7Xtu >#o 

tJ+ ^ T ^< ( t^fe i o 0 OlCBLtfflifliSS&giT 
*. CtiCSl/. W*tf#U'f3F©<fc3fc««*tt* 

tt*©«t5Jtc***fi-r««ttfli^ 0 *^ c * ffl ' r * j: 
ttfc«E***fcBfcsn*. a»ti/-if-7=-;utt** 

[0 0 0 7] ST. C©«k'5&*l*ffilHlK«. 
i££#:3x7 7-±tCJ&/£bT ; &J;^#. WWI1R±»- 

©£*»&#&<- «3©fi!t"6>JMF"C* 

[0008] c©i5<t*l*«iia*«-*i^' **® 
so wsttiinaw^^^^hcjBiST?**. ®ra*e^ 



( 3 ) 



5-335482 



«ti. -rmammmz^x. J*©****** 

8. *©fc*lCtt. HlE*-r.fc5K:*l«>*«ia»* 

©&jgE*a (SB2B*> s»«bT. %2<D?mm<» 

[0 0 0 91 01 K*«WO«*B*5P"r* t . * 1 

t*s i <»mmm<»'?< o , a§ 2 b«*«* 

(*BK;J:oTtt3IBEU) ©E«fc -fct>T» 1 

@iMW«»iasstvo>s. ^t. sg2E$£S^> 

»2<DllBWMb*»***^ ^©.LtcSfl2©£»lHlSS 

[0 0 10] c©£5fr£l*«®S&£ffi^S^ ,:: 

fflOM (**«) fctt. **a=yl*i:»*^ t,J 

(TFT) ft* 

TfcSfg 21^^***0 -3-- * h£$5£LTt>.k 
Vi. fgHfTteNMOS^Sr^f&b, S5 2«T 

ctfeWis. roascn. ft*©<fc5ici^© 

HCNMOStPMOSfc**^^*^* 0 *** 

itI3iliPMOSf. i2iHNMOSTSS. 30 
[0 0 11] 

**««T?I4**1 tb-C3-=>^a©7 0 5 9## 
*©JMK1. ImmTfeofco »*&£©«£*** 

tc^- h 'J $ a«©*I1K ^->^ftAb^^«ko k:*«c 
fcUT8fcbfctfntffc&fcV». 8»««t«W*7JI'* 

«-Wt. **l±CttX/Vy^ttK:J:oT. )?$2 0~ 
lOOOnm, 0JAtf 5 0 nm©«fl:«**2 
fc. «RZ©«WH. «JfK:t>©ftA©iig. 

[0012] in6©ftK«** ctt - ±te©j;^^x 
^ * m tf t?& < . y 7 c v d »»©*»£ * -3 

T*«LTfcJ:V». »CTEOS*f"lffll,Tt.J:t>. £ 

©#«©»«tt«*«**« tt **** l '" c * 5£ " rn 50 



[0 0 13] *©«. XECVDftCi^T. *A>7 
bT. f$2 0~2 0 0nm. 10 0 

5 2 0-5 6 0T, W*tf5 5 0T£bfc. £©J:5fc 
bt1&6nfc7 : E^7r^->U=>>'«*. 6 0 01CT2 

[0 0 14] ST. T^^rXi/'Jn^SKT-- 

ufc. ***BBft+-c©«fta**^-yf »* 

t-rs^/vy^atcioT. ^hmm mtm) 

4JS$50~30 0nm, Wtfl00nm«£W* 

[0 0 15] *fcX/ty*fte:«fcoT. 
gSJM 5 0 0 nm«tt»*U. iinfcfiK <5%058 
*S»fllbfc«lt*«) KJ:^T^-->yb. y-f 

^>i/©SS^4 2 2 5 nra/»t* 

ofc. C©J;5CUT. TFTO^fmfc. 
£©^***©**Stt. l»-fnt.**8tfin, <S2 0 

[0 0 16] * SC. HW»ft:iSI=*"9"C7^5-9A 

E*©*iBfc«fc7*5x*AS*iSbfc. RfflHK© 

mt UTtt. *8<8 /.•©BWT***"* 3-23 
1 i 8 8 fe U < 3-2 3 8 7 1 3 fcEi* 

^^©tttt^^n-t^**. ««BWSfc.fc^** 
Stt*.ntf<kV». PMHWtCioT. * 

S 2 5 0 nm©SMfc7;i'3-'>A««*»* l ' fc ' 

[0017] *©«, y-r b»ftK*ai't'f 

8 X 1 0" cm" 1 t&*J:5CUfc. ^ * 
>*fcbTtt. >J>-f^>Sffl>' i > JPii«E110ke 

vTttAbfco mamEny-f hbmu*©»s**** 

T. *&B&^ -^k^*** 
^ ^^ > H-t>^Tii. lttt«**<E»« 

tf*tS3o-r >5^U:> fefta-r*****"*"***' * 
* >**©»*■&» a* * > *"eB» ''^^^ nT 

[0 0 18] C©J;otUT. *7-fe-vhm«**-rS 

TFT^ssnt. sec. u-if-7--;usn<t 

,T. y-f h*tt»*^Z^tlxT7-X/l«W>«l 
*©S*SiMfc**-&?fc. U-tf-7--JKO*fr 



( 4 ) 

5 

tt. Mz.mm*3-2 3 1 1 8 8^|sl3-2 3 8 7 1 
fc. C©«^«S2 (A) fc*f. 

[0 0 19] *©&, mmmmitf^ vmm^ 

h#-;i<£^j5£U 7»''W?fttc<}:-?T7;i'5 

->7A&£JP£ 2 5 O-lOOOnm. 5 0 0 nmW 

U ;:ft£rt*-=.>yLT*l©*«Hfcli®e* 
(01©3g2EHlC$>fcS) SZK&Ltz. *l/t, X 

^1/^5377^ » *fc#U C.n£4 5 0~5 5 
OlC-Clfr&S*T. ^'J-f 5HI*9** ao - 5 ~ 5 " 

i7 7 -fiT0. 1 /imUlfltfcS.fc'SlcLfc. ' C£ 
T©tt**H2 (B) 

[0 0 2 0] f©I> ^XvCVDftC-tot, 
fig3 0 0~4 0 0t:. 0iJ^.«3 2 O^CT'7^7 7^ 

->'jn>K**«t, s sic dn*attic/^--> 

ftbfco iO« : F*H2 (C) C*T. -©^©U- 
■tf-7--JI/0*fttt, J^T«fccDi:bfc. 

tf— : KrFU-lf- Sfi2 4 8nm, 

/■wxibi o-r-/# 

!l»X*;i^- : 2 0 Om J 
fi&SfWl'XSc ;20->ayh 
[0 0 2 1] &*. V— tf-»»OlRC. S«£3 0 0 
~4 0 0*C. 0H^«3 5 Ot:iCftl^bT43< t. SStt 

«t<. «»»«©-> 'J n^K* 1 *^* 1 ^ »« 3 

£3 5 01CICjnfibTW-U ! -*iSWL'fe^ t - li > 
U n >KO«^fdS«' ¥£J<I# 8 0cm 1 / V s 
T\ 7 0-9 Ocm' /V s ©SgffllC 8 0 

*§£lCte¥^ffi#6 0 cm 1 /VsT", 5 0-7 Ocm 
' /V s ©i&ffllCli, 4 0%b#>#ftb&;^ofc. c\© 

[0 0 2 2] *fc, U— •f-WBBWJC&fc^TH:. 

OOlSttftlCfe^Xlt. 21'>3 1, 7x7 7-£03tC* 
1\k5lC3 2 4MMU S^O«B#lC. HH:iE#»©l'- 
1f-3fc <H©fl*») ft«HHc»»Ufc. I/— !f-7- 
-;ni, ^7--;nctfc^T^att^<S''^^'-'®^ n 

-©|§0jIbJi&&li2 0 OHzT^D, fi77~i 
©lA^BrOfiiaicS-rs^fHIi- 0- l&'C**' bfc 
#oT. ^x77-^ld-r?>^S:#«UTfc. ltt 

7-©e»*aS*C«S*.tf. 1WIBIC2 0 0«CR±© 



#H¥5-3 3 5 4 8 2 
6 

<7x7 7-*ffiSf 5 Cttftti**. 
[0 0 2 3] >?x7 7,-£*£<i"*C:<^. U-D 1 - 
©ffl****< <7x7 7-©S^^-*tlS 

U Sfc. •f-fcf-A©ffl»***<-r*^t«^I 

[0 0 2 4] ^©&. *l©*l*HI«lfcHi;«k5t. 

2&»*Lfc©'6. #a>-f^>©*T*&* 
tl/ _+f_ 7 -_;KC j;oT7-X/ h* > 1 3 £Jf2 
fcU 36C^y^te!CJ:t>T«fl:a*ill 4*** 
l / TCn*lHI*6»*tl'fc. C.©«S^£02 (D) IC 

[0 0 2 5] IffltUMtl «MB£*> 1 4. 

H) 9£MjILT. 3>^7 h*-;H 5£Si&Lfc 
(0 2 (E) ) . 3>^^h*-^©it«tt. #IK5 
KH@«y*»©P?£©2te©6fini£Lfc. -tUT. X 
/1y*ftlC«fcoT7;PSX?A&££JfS2 5 0-3 0 
0 0 nm, 1 5 0 0 nmgltfltl/. 3>*? h 

T. 1 0 0 0 nmjSltlyf^yi/fc. 
;i,5--7AifiS/^-->^l-X. £*§! (01^li£4 
mmz&fcZ) 16^Ufc. £©*. 7^1/5-7^ 
©BWdVhSl^t, 3>^7 h*-;HC*^T. »r»* 
33 d L T L £ 5 ©T?i£*#&S'e* S • 
[0 0 2 6] C©<t7lCbT, 02 (F) IC^TJ:^^ 

2l««0»*»l«"i"*^t* , ''* fc » 

[0 0 2 7] 

I mWO&)%l *^^ICioT. #-B*«IeIK«:**IC 
fgfi£T#fc. fl6*o»8ifi7 7-±i: 

e«t««n©*** t ^'' s fc* K « **ft©^fts^^ 

*©»»*# 5 0 c m l /Vsii (*^ftTli 5 0 0 
cm' /VsKJLh) T&oTfc. lOOMHzO^ay 

T-li. y-f HB»&tt»tt4S«©#»tbT7Jl'5 

o --7^^©^sisti^. mmvmz&mwzo 
x\ nm^pfs.<- »ajsd¥fc«k^. se^7jI'5-'7 

Ali. Ik^ho?'f^l/->3>^ «^W^)ifc;7JiC 
SHOT. 0iJ^.«^fi©->'J3>^S:^JllUfe7;i'5X 

5A-&*t«fflU-cbHi;»*««»6*i*. c©i^ic 

5. 

[0B©ffi#A8iW] 

[0 1 ] *5SW©*Slllte©«l^E*^« 
[112] *5691©fSJ(50 | J£*t". 
50 [0 3] *5!W©IIJ6W*^t". 



( 5 ) 



1 • • • 

2 • • • 

3 , 1 0 • • • AK¥*#fi* 

4, ii — -y>f h«<un 

5, 12— -y-r h«S-S« 

tan 



6, 13 • • • V-X/FU-f > 

7 , l 4 • • • BRMfefttt (BMfcg*) 

8 , 1 6 • • • 

9 • • -nni&tttt 

1 5 * • • n>9 9 h*— 



[02] 




»3H 



*2» 



ff 1 Iff 



IKEA MlSEt Wm*5K* 

ti£g§NB«« ■■ ps«* 





(BOlnt.Cl. 5 



9056-4M 



311 G 



